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DETAILED ACTION 
Specification 

1 . The objection to the specification in the Office Action mailed on December 23, 
1999, is maintained, as a statement from Applicant indicating that the CRF and paper 
copy of the sequence listing are identical as required by 37 CFR 1.821 through 1.825, is 
absent. 



Claim Rejections - 35 USC §112 

2. The rejection of claims 1-9, and 15 under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention in the Office Action mailed December 23, 
1999, is withdrawn for the reasons argued by Applicant in the response received on 
September 5, 2000. 

3. The rejection of claims 1-9, and 14-15 under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention in the Office Action mailed December 
23, 1 999, is withdrawn for the reasons argued by Applicant in the response received on 
September 5, 2000. 
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Claim Rejections - 35 (JSC § 102 

4. The rejection of claims 1-9, and 14 under 35 U.S.C. 103(a) as being 

unpatentable over Dwyer et al (U S PatPnt Mn aac noo m 

y «i cu. iu.o. latent No. 5,986,083, November 16, 1999) in view 

of Miller e, al. (WO 94/! 561 9, 21 July, 1994, in the Office Action mailed December 23, 
1 999, are overcome by Applicant's amendments in the response received on 

September 5, 2000. 



New Grounds of Rejection 
Claim Rejections - 35 USC § 103 

the basis for all 



5. The following is a quotation of 35 U.S.C. 103(a) which forms 
obviousness rejections set forth in this Office action: 



the prior art are such that the ^^^^^^J^J^J^ to be Panted and 
.nvention was made to a person haS ordinary sStT^ ♦ l^" ° W,0US at the time 
Patentabi,i ty sha,.notbe^^^ 



6- Claims 34, and 37-46 are rejected under 35 U.S.C. 103(a) as being unpatentab.e 
over McGall et a.. (EP 0 742 287 A2, November 13, 1996) in light of Miller et al. (WO 
94/15619, July 21, 1994) in view of Lipshutz et al. (U.S. Patent No. 6,013,440, January 
12, 2000). 

Claims 34, and 37^6 are drawn to an array comprising a substrate with a 
Plurality of oligonucleotides, wherein the oligonucleotides are modified a, the 2' position. 
The physicochemical properties of the oligonucleotides are that oligonucleotides are 
mere stable under acidic conditions, and have a greater binding affinity to their 
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respective complement compare to the affinity of the same sequence without the 2' 
position modification to its respective complement. Further, the array is designed so 
that the T m of any given oligonucleotide sequence bound to its complement sequence, 
is substantially the same as the T m of any other oligonucleotide sequence bound to its 
complement sequence. The array may be comprised of oligonucleotides having an 
average length of about 80 to 300 nucleotides or 100 to 200 nucleotides, wherein the 
sequences of different distinct area are different, and the sequences of a distinct area 
are the same, and the array may comprise from 2 to 10 9 distinct areas. 

McGall discloses an array of oligonucleotides attached to solid substrates, 
wherein the arrays are modified at the 2' position, and have an increased binding affinity 
to their complementary oligonucleotide sequence, such as either DNA or RNA. The 
modification to the oligonucleotides comprises alkoxy modifications, such as methoxy, 
ethoxy, propoxy (see formula on page 1). The array may comprise up to 10 6 distinct 
areas. 

Although McGall teaches the chemical structure modification to oligonucleotides 
immobilized to an array, McGall does not teach that an inherent property of 2' modified 
oligonucleotides, such as those modified with 2' methoxy, are acid resistant. McGall 
also fails to teach designing the array such that that the T m of any given oligonucleotide 
sequence bound to its complement sequence, is substantially the same as the T m of 
any other oligonucleotide sequence bound to its complement sequence. McGall does 
not teach array with oligonucleotides in the range of 80 to 300 nucleotides in length. 



Application/Control Number: 09/408,761 Page 5 

Art Unit: 1631 

Miller discloses that oligonucleotides modified with 2' methoxy groups are more 

stable to degradation under acidic conditions. Similar to Applicant's experimental 

findings (see Examples 2-4 of the instant application), Miller shows through a controlled 

experiment that the protected oligonucleotides are 175x more stable than the 

phosphodiester deoxyadenosine analogs as a result of the 2' O-methoxy group (see 

Tables I & II, and descriptions thereof; starting on page 19), and states (page 19): 

"The results clearly demonstrate that the 2' O-methyladenosinyl methylphosphonates are 
vastly more stable (175x) than either of the phosphodiester deoxyadenosine or 
methylphosphonate deoxyadenosine analogs." 

Lipshutz discloses an array comprising oligonucleotides, wherein the length of 
the oligonucleotide of the array are most preferably 150 nt long (column 5, lines 25-41). 
Further, the oligonucleotides of the array are selected such that the T m of each 
oligonucleotide sequence of each distinct area is within a given an allowable T m interval, 
most preferably the allowable T m interval range is 5 °C (see column 1 1 , line 58 to 
column 12, line 65). In doing so, an array with a uniform T m is created, which increases 
target specificity of the between the array-based oligonucleotide the complementary 
oligonucleotide which hybridizes to said array-based oligonucleotide, concurrently 
reducing mismatch pairing. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to restrict the oligonucleotides of the array to an allowable/uniform 
Tm range as taught by Lipshutz, with the array of McGall, because of the advantages of 
increase array specificity for target oligonucleotides. Furthermore, the skilled artisan 
would recognize that longer oligonucleotides of the array, such as those of Lipshutz, 
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would be advantageous for longer targets, such as more full-length cDNAs. Therefore, 
the invention as a whole was prima facie obvious at the time the invention was made. ' 

7. Claims 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McGall and Lipshutz (and Miller) as applied to claims 34, and 37-M above, and 
further in view of King et al. (U.S. Patent No. 5,376,528, December 27, 1 994). 

Claims 35 and 36 are drawn to the array of 34, wherein the oligonucleotides are 
end capped with a 3' or 5' protective group for imparted exonuclease resistance. 

Although McGall teaches that 2 modifications to the array oligonucleotides can 
enable the probes resistant to DNAase and RNAase, McGall does no. specifically teach 
using a 3' or 5' protective group to protect against exonucleases. 

King teaches using end-capped, capture probes for target hybridization, which 
differ from the uncapped oligonucleotide sequences in that the capped probes contain 
chemical moieties which are incorporated for the purpose of blowing the 3' and/or 5' 
terminal hydroxyl groups of the oligonucleotide chain. These blocking groups impart 
unique stability properties to the probe because they are no longer susceptible to 
degradation by a variety of exonucleases which are known to degrade oligonucleotide 
sequences (see Use of End-Capped Oligonucleotides). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the 375' end-capping strategy as taught by King, to the 
endonuclease/acid stable oligonucleotide array of McGall (in light of Miller) and 
Lipshutz, because of the end-capping strategy provides a means of making the probes 
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also resistant to exonuclease degradation. Therefore, the invention as a whole was 
prima facie obvious at the time the invention was made. 



Conclusion 

8- No claims are allowable 



9. Applioant' s amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. SeeMPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. ,n the even, a firs, reply is fi,ed within 
TWO MONTHS of the mailing date o, this final action and the advisory action is not 
mailed until after the end o, the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. ,n no even,, however, wil, the statutory period for reply expire later 
than SIX MONTHS from (he dale of this final action. 

10. Any inquiry concerning this communication or earlier communicate from ,he 
Examiner should be directed ,o Jeffrey S. Lundgren whose telephone number is ,703) 
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306-3221. The Examiner can normally be reached on Monday-Friday from 7:00 AM to 
5:00 PM (EST). 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Dr. Michael Woodward, can be reached at (703) 308-4028. 

Any inquiries of a general nature relating to this application should be directed to 
the Technology Center Receptionist whose telephone number is (703) 308-0196. 

Papers related to this application may be submitted by facsimile transmission. 
Papers should be faxed to Group 1631 using (703) 308-0294. Please notify the 
Examiner of incoming facsimiles prior to sending papers to the aforementioned fax 
number. The faxing of such papers must conform with the notice published in the 
Official Gazette, 1096 OG (November 15, 1989). 




JOHNS. BRUSCA, PH.D 

Jeffreys. Lundgren, Ph.D. PRIMARY EXAMINER 



